Over the last 40 years the proportion of jobs that require postsecondary education has doubled, and labor market demands for educated workers are expected to continue to grow (Carnevale, Jayasundera, and Gulish 2016; Carnevale, Smith, and Strohl 2010) . A college degree not only helps one to get a job; degree-holders also earn higher wages and experience greater socioeconomic mobility (Chetty et al. 2017; Kena et al. 2016; Scott-Clayton and Wen 2017) .
Despite the significant economic returns to higher education, rates of degree attainment are disappointingly low, particularly among community college students. National statistics indicate that among first-time, full-time students whose first postsecondary school is a two-year public institution, only 23 percent earn a degree or certificate within three years and only 44 percent earn a degree or certificate within six years (U.S. Department of Education 2012).
Numerous reforms have been tried to improve community college students' rates of persistence and completion (Hatch 2016) . These often include one or a few components aimed at specific barriers to academic success, and they typically last one or two semesters. Although some of these programs have been found to improve students' academic outcomes in the short term, few have been found to affect graduation rates substantially.
In contrast, one program has been found to increase graduation rates considerably. This paper examines the effects of a comprehensive, integrated, three-year program serving low-income community college students requiring remedial courses. The program requires students to attend college full time and encourages them to take remedial courses early and to graduate within three years. Students receive frequent advisement from an adviser with a small caseload and experience enhanced career services and tutoring. Financial supports, including a tuition waiver and free use of textbooks, alleviate students' financial need, as does a monthly transportation benefit, which is contingent on participation in key program services. Students can also enroll in courses with other program students in convenient schedules. This paper presents results from a randomized controlled trial evaluating this program's impact on students' academic progress and success. The program produces substantial positive impacts on retention and credit accumulation, has an estimated 18 percentage point effect on three-year graduation rates, increases six-year graduation rates by an estimated 10 percentage points, and helps students graduate more quickly.
see Baum, Kurose, and McPherson 2013; Braxton 2002; Calcagno et al. 2008 ). While it is beyond the scope of this paper to review all the barriers described in the literature, we provide a brief overview of several notable barriers that are directly addressed by CUNY ASAP, including insufficient preparation for college-level work; a shortage and underutilization of student support services; financial challenges, such as the costs of attending college; and the competing demands of work, family, and school.
All of these challenges are especially pronounced for low-income, academically underprepared students, such as the ones in this study. These students are less likely to enroll in school full time every semester, which makes it more difficult for them to accumulate enough credits to stay on track for a timely graduation and makes it less likely they will persist from semester to semester (Attewell, Heil, and Reisel 2012; Crosta 2014; Klempin 2014) .
Large proportions of low-income community college students are referred to remedial coursework, which is associated with poor college performance (Bailey, Jeong, and Cho 2010; Bound, Lovenheim, and Turner 2009; Chen and Simone 2016) . In fact, fewer than half of students who test into remedial courses complete the remedial sequence to which they are referred (Bailey, Jeong, and Cho 2010) . There is some evidence that ensuring academically underprepared students pass remedial courses early can improve postsecondary outcomes (Long and Boatman 2013; Scott-Clayton and Rodriguez 2012) . A wide variety of reforms have been tried, but underpreparedness remains a significant barrier to students' academic success (Rutschow and Schneider 2011) .
Even before experiencing academic challenges, many low-income community college students struggle navigating an unfamiliar college environment. This challenge may be particularly acute for first-generation college-goers, who are disproportionately represented at two-year colleges compared with four-year colleges (Deil-Amen 2011; Person, Rosenbaum, and Deil-Amen 2006) .
Upon enrolling in school, many community college students need help figuring out which courses to take and in what order, how to register for classes and apply for financial aid, and what resources are available to help make the transition to college (Bailey, Jaggars, and Jenkins 2015; Karp 2016; Kolenovic, Linderman, and Karp 2013) . Unfortunately, community colleges are rarely able to support the kind of personalized and timely advising that students need (Bound and Turner 2007) . The National Academic Advising Association estimates that the median caseload of an adviser at a public two-year colleges is 441 students per adviser-severely limiting the amount of advising students receive. (At CUNY colleges, the caseload is estimated to be higher.) A fairly robust experimental literature on enhanced academic advising interventions finds positive causal effects on students' academic outcomes using a variety of modes of advising (for examples, see Bailey et al. 2016; Bettinger and Baker 2014; Scrivener and Weiss 2009) .
Finances also present a significant barrier to success for students, even those receiving needbased financial aid. Although tuition and fees at community colleges are about one-third the cost of public four-year colleges and universities, they still constitute a substantial investment for many low-income students, especially when opportunity costs are considered. In addition, financial aid sometimes does not cover the full cost of attendance, leaving students to struggle to afford necessities like textbooks or transportation. To cope, many students take on more work hours or enroll part-time, both of which correlate with reduced academic success (Horn, Berger, and Carroll 2004) . Moreover, low-income students have to negotiate a complex financial aid system in order to receive aid (Bettinger et al. 2012 ). This issue is compounded by community colleges' notable shortage of on-campus student support services, as noted above. There is extensive literature identifying a correlation between student success and financial concerns, and multiple studies have produced experimental evidence that finance-related reforms can positively influence student progress (Angrist et al. 2014; Angrist, Hudson, and Pallais 2016; Angrist, Lang, and Oreopoulos 2009; Angrist, Oreopoulos, and Williams 2010; Bettinger et al. 2012; Cohodes and Goodman 2014; Deming and Dynarski 2009; Goldrick-Rab et al. 2016; .
Community college students, most of whom commute, have also been identified as less likely to identify with the college community than traditional undergraduates at four-year institutions (Tinto 1997) . Extensive research has been conducted on ways to integrate new students into the college, including evaluations of learning communities, student success courses, and other strategies to foster connections within the classroom (Engstrom and Tinto 2008; Rutschow, Cullinan, and Welbeck 2012; Weiss, Mayer, et al. 2015; Weiss, Visher et al. 2015) . These studies indicate that purposeful design of learning communities, particularly for students requiring remedial education, can help students acclimate to college and perform better, albeit modestly so. In addition, interventions aimed at helping community college students enroll continuously -including in summer sessions -can improve outcomes (Attewell and Jang 2013) .
Taken together, the numerous barriers to success that low-income students face contribute to the low success rates found in community colleges. While there is causal evidence about the efficacy of interventions that address specific barriers, across the literature, it seems that shortterm or light-touch interventions may not be robust enough to substantially improve a large proportion of students' long-term outcomes. Only a few of the reforms that have been evaluated using a random assignment design have been found to increase graduation rates; those estimated increases were quite modest-4 percentage points or fewer-and many are statistically indistinguishable from zero by the end of the evaluation (for examples, see Goldrick-Rab et al. 2012; Mayer, Patel, and Gutierrez 2015; Weiss, Mayer, et al. 2015) . This may suggest that to dramatically increase graduation rates, it is necessary to implement more comprehensive programs that address many barriers, and to offer those services for a longer time period.
CUNY's ASAP does just that.
B. Program Description
CUNY ASAP is a multifaceted, integrated, three-year program that directly addresses many of the barriers to academic success discussed above. At the time of this study, the program comprised the following components:
Student Responsibility.-ASAP required students to attend college full time each fall and spring semester that they were in the program and encouraged them to take courses during winter and summer sessions. ASAP's messages to students included emphasis on taking remedial courses early and graduating within three years.
Student Support Services.-ASAP's requirements and messages were complemented by a set of wraparound services intended to meet students' academic and personal needs. Most centrally, each ASAP student was assigned to a dedicated adviser who provided frequent, comprehensive support. ASAP advisers were trained on a wide variety of academic and personal topics, including academic planning, balancing school with other responsibilities, accessing campus services, interacting with professors, staying on track to graduate, and dealing with personal issues. During the evaluation, advisers typically had caseloads of 60 to 80 students, and students were required to meet with their adviser twice per month. Additionally, each college had an ASAP Career and Employment Specialist who helped students with career planning and ASAP-dedicated tutors. Students were required to meet with the Career and Employment Specialist once per semester and were required to attend weekly tutoring when they were taking remedial courses or on academic probation. These services were offered for the full three years of the program.
Financial Supports.-ASAP provided three forms of financial support. The program provided a tuition waiver that covered any gap between federal and state financial aid and college tuition and fees. It also provided free MetroCards for use on New York City's public transportation, contingent on participation in key program services (e.g., visiting an adviser two times per month), and free use of textbooks. These services were offered for three years.
Structured Course Enrollment.-ASAP provided blocked courses and consolidated schedules throughout students' first year in the program. Seats in courses were reserved for ASAP students with some courses scheduled back-to-back in convenient blocks or offered as a set. The main goal of the blocked courses was to ensure that ASAP students could take some of their classes with other ASAP students, fostering a sense of community. Consolidated schedules were intended to allow students to make the most of their time on campus and more easily find a way to make enrolling fulltime in school fit around their other obligations. At the time of the evaluation, the program also included an ASAP seminar during students' first few semesters (the specific number of semesters varied by college), covering topics such as goal-setting and study skills.
Program Management.-ASAP was jointly administered by the centralized CUNY Office of Academic Affairs and the participating community colleges. Program staff members at each college tracked students' participation in a homegrown database, and program directors as well as evaluation staff at CUNY central regularly reviewed student data and outcome trends to ensure the program was operating as intended. ASAP operated with an uncommonly high level of monitoring and assessment compared with many college programs.
Program Eligibility.-To be eligible for the program at the time of this study, students had to meet several criteria: had family income below 200 percent of the federal poverty level or were eligible for a Pell grant, required one or two remedial courses, had earned 12 or fewer credits before entering the program, were New York City residents, were willing to attend college full time, and were in ASAP-eligible majors. Program staff checked students' eligibility prior to their joining the program, and for the purposes of this study (described below), prior to random assignment.
Program Theory.-ASAP's key components were intended to work together to lead to changes in students' academic outcomes-credit accumulation, persistence, and, ultimately, graduation. First, ASAP was expected to lead students to improved enrollment behaviors in multiple ways. ASAP students had to enroll full time and they were encouraged to enroll in summer and winter sessions, both of which correlate with academic success (Attewell 2013) . Program staff members strongly encouraged students to take their remedial courses early to ensure that students mastered basic skills as soon as possible.
Second, ASAP was expected to provide far more extensive support to students than is typical in community colleges. This type of support may be especially important in community colleges, where students are less likely to have the familial and social resources to help them navigate the path to graduation. Comprehensive advising was intended to mediate these issues for students, leading them to make better decisions and solve problems before they dropped out of school. The career and employment services in ASAP were intended to ensure that students focused on career goals and pathways early in their schooling and continued to do so as they progressed. ASAP required tutoring for all students in remedial courses to give them a better chance of learning the material, passing the course, and moving to college-level work.
Third, the financial supports were intended to reduce students' financial barriers to full-time attendance and lessen financial stress. ASAP students did not have to pay any tuition or fees out of pocket; they did not need to pay for transportation, facilitating their commute to and from school; and they did not need to pay for books, ensuring that they had the materials needed for their classes.
Fourth, the blocked courses and the ASAP seminar were designed to increase students' connections with each other and enable full-time enrollment by efficiently allocating students' time on campus. Moreover, all students who took the ASAP seminar and other courses with other ASAP students had the opportunity to foster connections with each other and build a sense of community.
Adding to the sense of community, the program offered students all services in one place, from a staff team who worked closely together.
Students' participation in and take-up of all of these components were carefully tracked by ASAP program staff. Staff members also tracked students' short-term outcomes, including persistence and credit accumulation, compared to pre-specified benchmarks, to ensure that the program was serving students effectively and keeping them on track to graduate. The data were used to help manage and modify the program and to ensure that the program operated as designed.
II. Evaluation Design

A. Identification Strategy, Impact Model Specifications, and Student Sample
We used an individual random assignment research design to identify the causal effects of the opportunity to participate in ASAP. The evaluation's analytic sample includes 896 students who were eligible for the program, signed an informed consent, and agreed to participate in the evaluation. Two cohorts of students were randomly assigned, one prior to the spring and fall semesters in 2010, at three of the six community colleges that ran ASAP at that time.
2 Random assignment was controlled by the research team. Students were assigned either to the program group, whose members had the opportunity to participate in ASAP, or to the control group, whose members had the opportunity to participate in all of their colleges' programs and services, just not ASAP. Students had an equal chance of being assigned to the program group or the control group. Over 95 percent of program group members were exposed to at least some portion of the program (Scrivener, Weiss, and Sommo 2012) , thus we focus analyses on the effect of the program offer (i.e., intention-to-treat). 3 In total, 903 students were randomly assigned. Seven students are not included in any analyses because they withdrew from the study or their consent form was unrecovered, leaving an analytic sample of 896 students. 3 For those interested in the estimated effect of the treatment offer on those individuals who received at least some portion of the treatment, take our intention-to-treat effect estimates and divide by 0.95, as described by Bloom (1984) . 4
The overall attrition rate is 0.78 percent and the rate of differential attrition is 1.11 percentage point.
B. Impact Model Specifications
To obtain a regression-adjusted estimate of the causal effect of the opportunity to participate in ASAP, we use the following estimation model:
(1)
where Y i is the outcome for student i; Z i equals one if student i was assigned to treatment and zero otherwise; RB i is a vector of five random assignment block indicators (one for each unique college by cohort in the study); and X is a vector of baseline characteristics included in the model because of their potential to improve the precision of the impact estimator (Bloom, Richburg-Hayes, and Black 2007) . 5 Cluster-robust standard errors are used in all analyses.
Analyses for all academic outcomes at all time points presented in Section IV include all 896 students, unless otherwise noted. Analyses from a one-year follow-up survey (presented in Section III) include survey respondents only. 6 A detailed discussion of all data sources is provided in Scrivener et al. (2015, pp. 14-16) . Baseline characteristics come from the pre-random assignment baseline survey, described in Scrivener et al. (2015) . Characteristics were selected primarily based on prior evidence of a relationship to academic completion; for example, see Weiss, Mayer, et al. (2015) who explore this issue. We include gender, race, age, has any children, single parent, working, depends on parents for more than half of expenses, first in family to attend college, and earned a high school diploma. For each baseline characteristic a missing indicator is also included in the model as described by Gerber and Green (2012) . Puma et al. (2009) show that this approach does not introduce bias in randomized trials. 6 The overall survey response rate was 83 percent. Program group students responded at a rate of 85.1 percent and control group students at a rate of 80.8 percent. For more information, see Appendix B of Scrivener et al. (2015) . Sources: MDRC calculations from a baseline survey and the CUNY Institutional Research Database (IRDB).
C. Sample
a The "Other" category includes students who self-identified as Native American, Alaskan Native, or Other.
b Distributions do not add to 100 percent because categories are not mutually exclusive.
c This includes students who were enrolled in high school at study intake.
d Nontraditional students are defined as those who were 24 or older, worked 35 or more hours per week, had children, or did not receive a high school diploma and were not enrolled in high school at the time of random assignment. Students are listed as nontraditional if they fit any of these characteristics. Students are considered to be missing in the nontraditional category if they were missing data on two or more of these characteristics and have no other nontraditional characteristic; less than 5 percent of the study sample is missing in the nontraditional category.
Similar to the gender breakdown of community college students nationwide, more than half of sample members are women. 7 Reflecting the student population served at these three colleges, the sample is racially diverse, with no racial majority. Over half (57 percent) of students were 19 or younger when they entered the study and another 21 percent were between 20 and 23 years old. In other words, most sample members were of "traditional" college age, which is typical of CUNY community college students. While most students were of traditional college age, around 38 percent of the sample had one or more of the following "nontraditional" characteristics: were 24 or older, worked 35 or more hours per week, had children, or did not receive a high school diploma and were not enrolled in high school at the time of random assignment. Finally, based on CUNY-administered exams, nearly the entire analytic sample required some form of remedial education (an eligibility requirement), and more than three-quarters required remedial math. 8 In other words, the program served many at-risk students. Also shown in Table 1 and Appendix Table B .1, the background characteristics of program and control group students were very similar at the outset of the study, as is expected in a randomized experiment.
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III. Program Implementation and Service Contrast
Implementation research was conducted periodically throughout the first three years of the study. We found that ASAP was well implemented and that the difference between ASAP and regular college services available to the study's control group was substantial.
ASAP's requirement to attend school full time was communicated and enforced, and its messages to take remedial courses early and graduate within three years were communicated effectively. The program provided much more intensive student services than were typically available, particularly advising. The implementation of ASAP's blocked or linked classes varied across the colleges, but most program group students took at least one course with a concentration of ASAP students. The program handed out monthly MetroCards, provided free textbooks, and provided the tuition waiver to students whose need-based financial aid did not cover their tuition and fees.
8 For 11 percent of the sample this information is considered "missing" because those students do not have pre-random assignment CUNY Assessment Test data in all subject areas. 9 There are only two baseline characteristic ("Has one or more children" and "Number of hours worked per week, among those employed") with a statistically significantly difference at the 10 percent level or lower (p = 0.073 and p = 0.057, respectively). Given the number of baseline characteristics examined, finding at least two statistically significant differences is not unexpected. We also analyzed whether all baseline characteristics jointly predict research group status, using a logistic regression. A likelihood ratio test was performed to assess the joint power of the baseline variables to predict treatment status. The test yields a P-value of 0.89, reinforcing that there are not systematic differences in the baseline characteristics of program and control group members (Scrivener et al. 2015) . Notes: Estimates are adjusted by random assignment blocks (no other covariates).
Source: MDRC calculations from the MDRC student survey.
In a 12-month follow-up student survey, program group students reported vastly different experiences in college compared to control group students. 10 Table 2 presents survey findings regarding students' self-reported use of support services. 11 There are large differences in students' reported participation in advising, career services, and tutoring outside of class, as well as large differences in the total number of times students partook of these activities. For instance, 95 percent of program group students reported contact with advising, compared to 80 percent of control group students-but even more telling, program group students reported an average of 17 and 21 contacts per semester in their first year, compared to the control group students' reported average of 2 and 4 contacts per semester. This pattern carries through for career services and tutoring, though the difference in the number of contacts is less dramatic. The evaluation included one student survey administered twelve months after study entry; program and control group members' service usage during later years was not measured. 11 Note that the survey sample size is smaller than the total number of students randomly assigned. Eighty-three percent of the student sample responded to the survey (for more details, see Scrivener et al., 2015) . Sources: MDRC calculations from the MDRC student survey (Panels A and B) and the tuition waiver analysis performed by the CUNY ASAP office (Panel C). Table 3 presents students' experiences with financial supports. Recall that CUNY ASAP offers students multiple financial supports, including a last-dollar scholarship for tuition and fees, free use of textbooks, and a monthly MetroCard for use on public transportation. The student survey found large differences in students' reported receipt of transportation assistance (Panel A) and textbooks (Panel B), indicating a significant service contrast. Interestingly, Panel C indicates that relatively few students (11 percent or less per semester) received a tuition waiver from the program. This is because the vast majority of students received sufficient federal and state needbased financial aid to fully cover their tuition and fees.
In sum, CUNY ASAP was well implemented and students offered ASAP experienced dramatically different services than they otherwise would have. We now turn to the program's estimated impacts on students' academic outcomes-effects that are caused by the large differences in experiences reported above, which result from students being offered ASAP.
IV. Program Effects on Academic Outcomes
This section presents estimates of the effect of the opportunity to participate in ASAP on students' academic outcomes during the six years after they entered the evaluation-three years when ASAP services were offered to program group members (program semesters) and three years after the program was complete (post-program semesters). We proceed with estimates of ASAP's effects on enrollment, credit accumulation, degree completion, and transfer, followed by estimates of effects for select subgroups of students. Table 4 presents enrollment rates at any college throughout the United States during the six years, or 12 semesters, after random assignment. Table 5 shows full-time enrollment rates at CUNY two-or four-year colleges. 12 Later, in Section IV.E, enrollment is broken out by college type (two-and four-year colleges).
A. Main Effects on Enrollment
Enrolled at any college.-As is the norm, enrollment rates decrease over time as students drop out, stop out, or graduate. During the three years when program group students were offered ASAP services, the program reduced dropout rates. In semesters 2 through 6, ASAP increased enrollment by an estimated 10, 7, 8, 6, and 4 percentage points, respectively. Because of ASAP's large effects on graduation rates (starting in semester 5, as shown later), interpreting enrollment rates in later semesters is complicated. Whereas early non-enrollment 12 Detailed information on data sources is provided in Scrivener et al. (2015) .
generally represents the negative outcome of students dropping or stopping out, later nonenrollment can reflect students' dropping out or stopping out, but it can also reflect students'
having already achieved their goal of a terminal degree. With that in mind, during all six postprogram semesters the control group's enrollment rates exceeded those of the program group, with impact estimates ranging between 2 and 5 percentage points-all negative effect estimates, none of which are statistically significantly different from zero at convention levels. Nonetheless, this pattern plays out on credit and degree outcomes, indicating some degree of post-program control group catch-up.
Interestingly, by the end of six years, on average, program and control group students had enrolled for a similar total number of terms. A simple average of the 12 estimated effects on enrollment reveals that the average enrollment effect is 1.2 percentage points (not displayed in the table). As will be shown later, despite having enrolled in a similar number of semesters, program group members graduated at a much higher rate than control group members. This is in part because, as discussed next, ASAP increased full-time enrollment significantly.
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Full-time enrollment at a CUNY college.-Recall that full-time enrollment (attempting 12 or more credits per semester) is a requirement of ASAP. Moreover, all students who entered the evaluation agreed that they were willing to enroll full-time. Table 5 (below) shows that in the first semester immediately after random assignment, students offered ASAP were already substantially more likely to enroll full-time than were their control group counterparts. In fact, during each of the six in-program semesters (three years), ASAP had a positive effect on fulltime enrollment, with effect estimates ranging from 6 to 20 percentage points. These results demonstrate that for a substantial number of students who currently enroll part time, if given the right combination of requirements, incentives, and supports, they would enroll full time. This finding is particularly important because, as noted above, nationally, around half of community college entrants enroll part-time, and part-time attendance is associated with a decreased likelihood of succeeding in college (Attewell, Heil, and Reisel 2012) .
Note that the pattern of effect estimates on enrollment at any college is extremely similar to the pattern of estimated effects on enrollment at CUNY colleges (the largest difference is 1.7 percentage points). However, in later semesters, the difference in enrollment levels (not effects) at any college versus at CUNY colleges increases, peaking at a 7.6 percentage point difference in semester 10. We note this because data on fulltime enrollment and credit accumulation are available at CUNY colleges only. With respect to estimated effects, it is likely that the full-time enrollment and credit accumulation results at CUNY colleges are similar to what they would be at any college, were the data available. However, with respect to outcome levels, the full-time enrollment and credit accumulation results at CUNY colleges are a lower bound of what we'd expect at any college, were the data available. Fortunately, for the main outcome of interest -degree attainment -data are available at any college.
As was the case with enrollment of any intensity, interpreting program effect estimates on fulltime enrollment becomes less clear in later semesters as more students graduate. During the postprogram semesters, there is not clear evidence of a meaningful effect (positive or negative) on full-time enrollment at CUNY colleges. However, unlike the pattern for enrollment of any intensity level, a simple average of the 12 estimated effects on full-time enrollment reveals that the average full-time enrollment effect is 5.9 percentage points (not displayed in the table). In other words, overall, program group students enrolled full-time in more total semesters than did their control group counterparts. Notes: Estimates are adjusted by random assignment blocks and select baseline characteristics (see Section II.B for details). Enrollment is based on courses that students are enrolled in at the end of the add/drop period.
Source: MDRC calculations from the CUNY Institutional Research Database (IRDB).
Enrollment and full-time enrollment are important indicators of academic progress, and ASAP's boosting of these rates during the program is notable in itself. However, degrees are not conferred based on enrollment alone-for that, students must accumulate credits, which we turn to next.
B. Main Effects on Credit Accumulation
Figures 1 and 2 (and Appendix Tables A.2 and A. 3) depict credit accumulation at CUNY colleges during the 12 semesters after students were randomly assigned. 14 Figure 1 displays marginal credits earned, including credits earned in a particular semester only (y-axis), by semester (x-axis). Figure 2 plots cumulative credits earned, including all credits earned since the first semester after random assignment (y-axis), by semester (x-axis). In both exhibits squares and circles represent the regression-adjusted average when assigned to the program group and control group, respectively, and diamonds represent the estimated effect of the program offer, including a 90 percent confidence interval. The full sample is included at all time points; students who do not enroll are considered zero credit earners. 14 Credits include remedial and college-level credits.
Marginal credits earned at any CUNY college. Figure 1 shows that, as expected, average marginal credits earned decrease over time, a result that corresponds with some students dropping or stopping out and earning zero credits. Also corresponding with enrollment trends, ASAP had a large positive effect on marginal credit accumulation during each of the first four program semesters, with effect estimates ranging from 1.4 to 2.1 credits. During semesters 5 and 6, effect estimates remain positive, but they drop to 0.5 in both semesters. 15 Throughout the three post-program years, program effect estimates on marginal credits earned hover around zero and are not statistically distinguishable from zero at conventional levels. As with enrollment trends, interpretation of marginal credits earned is more complicated in later semesters when many students have graduated and stopped earning credits.
Cumulative credits earned at any CUNY college.-The depiction in Figure 2 of average cumulative credit accumulation is illuminating because it is cumulative credits earned that lead to a degree. Throughout the six-year follow-up period, students offered ASAP earned significantly more cumulative credits than their control group counterparts. The gap between the two groups grows to a peak of 8.2 credits in semester seven, before taking a dip to an estimated 7.0 credit effect after six full years. To put this effect in context, 7.0 credits represent a 13 percent increase over the control group base of 55.6 credits, or 12 percent of the 60 credits required to earn an associate's degree. Relative to effect estimates on credit accumulation in other higher education experiments, ASAP's effect estimates are substantial. 
FIGURE 2. CUMULATIVE CREDITS EARNED AT CUNY COLLEGES
Notes: Estimates are adjusted by random assignment blocks and select baseline characteristics (see Section II.B for details). Credits earned are based on courses that students are enrolled in at the end of the add/drop period. Measures of cumulative credits earned exclude courses that are passed more than once.
Source: MDRC calculations from the CUNY Institutional Research Database (IRDB).
Does this increase in enrollment and credit accumulation translate into degree receipt? That is
what we consider next.
C. Main Effects on Degree Receipt
ASAP's explicit goal is to get more students to graduate and to graduate more quickly. Figure   3 (and Appendix Table A.4) presents degree completion rates at any college, including two-or four-year degrees at CUNY or non-CUNY colleges. As in the figures above, in each semester the gap between the square and the circle represents the program's estimated effect on degree completion.
FIGURE 3. DEGREE COMPLETION AT ANY COLLEGE
Notes: Estimates are adjusted by random assignment blocks and select baseline characteristics (see Section II.B for details). Degree receipt is cumulative. Those who earned a degree in an earlier semester are counted as having a degree in subsequent semesters.
Sources: MDRC calculations from the CUNY Institutional Research Database (IRDB) and National Student Clearinghouse data.
Degree receipt at any college.-As early as the end of the fourth semester after random assignment, ASAP had a positive, statistically significant, and practically meaningful effect on degree completion. By the end of the three-year program, program group members graduated at a rate of 40 percent and control group members graduated at a rate of 22 percent, for an estimated effect of nearly 18 percentage points (p < 0.001). A 90 percent confidence interval on this effect estimate ranges from 13 to 23 percentage points; thus, we are confident that the true effect is quite large. To our knowledge, 18 percentage points is the largest estimated effect on three-year graduation rates in any large-scale randomized experiment in higher education to date.
As can be seen on the right half of Figure 3 , in the three years (semesters seven through twelve) following program completion, the gap in graduation rates between program and control group members begins to narrow. After six years, ASAP's estimated effect on earning a degree was 10 percentage points (p < 0.01).
The narrowing of the gap in post-program semesters implies that part of the 18 percentage point impact on three-year graduation rates was a result of ASAP getting students who would have graduated in the absence of the program to graduate more quickly.
Time to degree.- Figure 4 (below) provides another perspective on the extent to which ASAP helps students graduate more quickly. In this exhibit the y-axis represents average-time to degree among degree earners. The x-axis represents the first X percent of students to have earned a degree. 16 Thus, each point on the graph represents the average time to degree among the first X percent of degree earners for a particular experimental group. The vertical gaps between the two lines represent ASAP's decrease in the average time to degree for the X percent of students who graduated most quickly. For example, among all program group members, the first 30 percent to graduate took an average of 4.4 semesters to earn a degree. In contrast, the first 30 percent of control group graduates took an average of 5.5 semesters to earn a degree. In other words, the first 30 percent of graduates earned a degree a full semester earlier in ASAP.
Figure 4 also shows that the 41 percent of control group members who earned a degree within the six-year follow-up period averaged 6.8 semesters to do so. In comparison, the first 41 percent of program group members who earned a degree averaged under 4.9 semesters to do so-nearly one whole year (two semesters) earlier than the control group. ASAP is clearly achieving its goal of getting students to earn degrees faster-an accomplishment that has potential benefits in the labor market and elsewhere.
16 Experimental analyses of the effect of a program on students' average time to degree are complicated by the fact that not all students earn a degree. For example, a comparison of the average time to degree among degree earners at a particular follow-up time point is non-experimental when the program has an effect on degree completion, as it does here. A comparison of the average time to degree comparing all program group members to all control group members is not possible because there is no value for those who did not earn a degree. Figure 4 attempts to overcome these challenges.
FIGURE 4. AVERAGE TIME TO EARN A DEGREE BY QUICKEST DEGREE-EARNERS
Notes: Earned-a-degree estimates are not regression-adjusted. Average semesters to earn degree is calculated as the average number of semesters it took for the first X percent of degree earners to earn their first degree.
Sources: MDRC calculations from the CUNY Institutional Research Database (IRDB) and National Student Clearinghouse data.
A natural additional question is, what percentage of students did ASAP cause to earn a degree who otherwise would not have earned one? While this is difficult to determine with certainty at this time point, we offer relevant context. First, at the end of the follow-up period, many students are still progressing through school: 24 percent of the program group and 27 percent of the control group were enrolled during the final semester of follow-up (see Table 4 ). However, most of these students had already earned a degree. In fact, only 6.5 percent of all program group members and 10.3 percent of all control group members were enrolled during semester 12 and
had not yet earned any degree. 17 Also relevant, only 1.2 percent of all program group members and 2.3 percent of all control group members earned their first degree at the end of semester 12.
Together, this information suggests we should not expect a large number of new degrees to be earned in either research group. Thus, while ASAP's estimated effect on earning any degree may drop a bit in upcoming semesters, it appears unlikely that it will drop a lot, implying that, overall, 17 The 3.8 percentage point difference has a P-value of 0.042.
ASAP did cause a sizable percentage of students to earn a degree who would not have done so in the absence of the program. Planned longer-term follow-up will provide an empirical estimate.
D. Main Effects on Transfer to and Graduation from Four-Year Colleges
While transfer to a four-year college is not the primary aim of ASAP, the program's large effects on earning an associate degree, coupled with its intensive advising services, has the potential to yield increased enrollment in and attainment at four-year colleges. Figure 5 (and Appendix Table A .5) displays enrollment rates at any colleges throughout the United States, separated into two-year and two-year colleges (Table 4 focused on enrollment at any college).
FIGURE 5. ENROLLMENT RATES AT TWO-AND FOUR-YEAR COLLEGES
Notes: Estimates are adjusted by random assignment blocks and select baseline characteristics (see Section II.B for details). Enrollment is based on courses that students are enrolled in at the end of the add/drop period.
Sources: MDRC calculations from the CUNY Institutional Research Database (IRDB) and National Student Clearinghouse data. Table 4 (Panel A), we see positive program effects on enrollment in two-year colleges during semesters 2 through 4.
Enrollment at two-and four-year colleges.-Mirroring the findings in
Masked by Table 4 and clarified by Figure 5 is that ASAP had a positive effect on transferring to a four-year college in semesters 5 through 7-the three semesters subsequent to the largest increases in the program's effects on degree completion. Roughly corresponding to what could be expected, ASAP had a negative effect on enrollment in two-year colleges in semesters 7 through 9. Finally, semester 11 shows the control group enrolling at four-year colleges at a higher rate than the program group.
To summarize, during the first four semesters of the program, ASAP increased the enrollment rate at two-year colleges. Then, as ASAP students graduated at a higher rate than their control group counterparts (starting in semester 5), they enrolled at four-year colleges at an earlier time point than the control group (semesters 5 through 8). As program group enrollment in two-year colleges sharply declined owing to degree completion and enrollment at four-year colleges, control group enrollment at two-year colleges declined less rapidly, allowing for some catch-up at two-year colleges (semesters 6 through 9). Similarly, toward the end of the follow-up period, the control group begins catching up with respect to enrolling at four-year colleges. Degree receipt at two-and four-year colleges. Figure 3 , which does not distinguish between these degrees). The most notable new finding in this table is that there is some evidence (in semesters 8 through 10) that ASAP had a small positive effect on bachelor's degree completion. This finding aligns with the program's effects on enrollment at four-year colleges, which were largest in semesters 5 through 7. The fact that the estimated effect on earning a bachelor's degree is near zero by the end of the follow-up period implies that ASAP may have helped a small proportion of students earn a bachelor's degree more quickly than they would have otherwise, but we do not find evidence that ASAP caused students who otherwise would not have earned a bachelor's degree to do so.
E. Subgroup Effects
The above findings show that ASAP, on average, has a positive effect on earning a degree as of the three-and six-year marks. We conducted analyses to explore if these findings hold up for a variety of subgroups of students. These analyses are considered exploratory (1) due to limited statistical power to detect differential effects; (2) because of no clear, strong, directional hypotheses why ASAP's effects would vary by measured characteristics; (3) because of no prior empirical evidence that ASAP's effects vary by observed characteristics (a condition suggested by Bloom and Michalopoulos 2011); and (4) to reduce the multiple testing problem (Schochet 2009 ). These analyses may nonetheless be fruitful in suggesting that ASAP is effective for a wide variety of student types. Moreover, should evidence of differential effects arise, this information may be used to generate hypotheses that could then be rigorously tested in the ASAP demonstration project in Ohio (described later) or other future evaluations of ASAP or ASAPlike programs. Tables 7 and 8 (below) present three-and six-year graduation rates at any college, by subgroup. We discuss three-year rates first because the explicit goal of ASAP is to get students to graduate during the three-year program. For all subgroups explored, estimated effects on earning any degree at the three-year mark are large and positive. 18 In other words, the evidence suggests ASAP is benefiting students with a variety of measured background characteristics. Notes: Estimates are adjusted by random assignment blocks and select baseline characteristics (see Section II.B for details). The "P-value Difference in Effects" column presents the P-value for a test of variation in treatment
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In three instances (white students, students without a high school diploma at baseline, and students randomly assigned at college A) the Pvalue for the subgroup's estimated effect on three-year degree completion was above 0.10, a conventional level of statistical significance. For White students the effect estimate is very large, but the sample included only 86 White students. For students without a high school diploma, the effect estimate was 9 percentage points, which is also quite large. At college A, the effect estimate was 6 percentage points, the smallest of all effect estimates. effects among the categories shown for each subgroup, based on the HT-statistic as described in Greenberg, Meyer, and Wiseman (1994) .
Sources: MDRC calculations from a baseline survey, the CUNY Institutional Research Database (IRDB) and National Student Clearinghouse data.
a Students shown as not having a high school (HS) diploma include those who earned no degrees, those who earned a General Educational Development (GED) certificate, and those who are missing degree information. Students shown as having a high school diploma are those who earned a high school diploma, an occupational or technical certificate, or another, unspecified higher degree. Notes: Estimates are adjusted by random assignment blocks and select baseline characteristics (see Section II.B for details). The "P-value Difference in Effects" column presents the P-value for a test of variation in treatment effects among the categories shown for each subgroup, based on the HT-statistic as described in Greenberg, Meyer, and Wiseman (1994) .
a Students shown as not having a high school (HS) diploma include those who earned no degrees, those who earned a General Educational Development (GED) certificate, and those who are missing degree information. Students shown as having a high school diploma are those who earned a high school diploma, an occupational or technical certificate, or another, unspecified higher degree.
For the race subgroup, at the three-year mark there is evidence of variation in program effects (p = 0.040), with very large positive effect estimates for Black and White students, compared with the relatively smaller (but still large) positive effect estimates for Hispanic students (the effect estimate for Hispanic students is near zero at the six-year mark). It is possible that Hispanic students may respond differently to ASAP, given that the needs and barriers to success may be different for them. However, CUNY's internal propensity score matching analyses of ASAP effects (including additional cohorts and all implementing colleges), do not find a similar pattern (Strumbos and Kolenovic 2016) . Moreover, we examined 10 subgroups and found one Pvalue below 0.10-just what we would expect due to chance. Consequently, at this point we are cautious about over interpreting this result. Table 8 , which provides six-year degree results by subgroup, tells a fairly similar story. The key differences are that the effect estimates are smaller across the board (as expected given the main findings) and that more of the positive effect estimates for subgroups are not statistically distinguishable from zero, which is not surprising given the relatively small sample size for each subgroup. Generally, it appears that ASAP is having positive effects for a variety of subpopulations of students.
V. Discussion
Community colleges are viewed as a gateway to greater economic opportunity, particularly for low-income people. Yet far too many students who begin their postsecondary experience at a community college with the intention of earning a degree never achieve this goal. CUNY ASAP is a three-year program that offers an uncommonly comprehensive array of requirements and services, many of which have a research base supporting their efficacy. In combining, integrating, and monitoring these services, CUNY has developed a program that dramatically increases three-year graduation rates, by an estimated 18 percentage points. By the six-year mark-three years after ASAP services ended for the program group-the program has an estimated 10 percentage point effect on earning a degree. This likely represents ASAP causing some students who never would have earned a degree to be able to do so. Moreover, ASAP speeds up the average time to degree for many students who would graduate with or without the program (we estimate, on average, by about one full year).
Accelerating the time it takes students to earn a degree is an important, noteworthy accomplishment that could result in significant benefits (financial and otherwise). The potential benefits of enabling students who otherwise would never have graduated to instead earn a degree are even larger because those benefits accrue throughout a person's life. We intend to continue to track the evaluation sample through at least eight years after random assignment, which will provide a better estimate of ASAP's effect on turning non-degree earners into degree-earners.
Moreover, in the eight-to ten-year timeframe, we hope to examine the evaluation sample's employment and earnings to estimate the program's effects on labor market outcomes, once the vast majority of the sample is no longer enrolled in school.
Expansion of ASAP within CUNY. Since 2010, the time of entry of the two random assignment cohorts discussed in this paper, CUNY has expanded ASAP dramatically. The program grew from operating in six colleges to operating in nine colleges. In 2016-17, CUNY reports that ASAP will serve over 15,000 students, with a goal of expanding to 25,000 students per year by 2018-19. During this expansion, the program model described in this paper has changed some: It now includes all students regardless of financial aid status, it has created a triage advising model in which students visit advisers based on need, and it has eliminated the ASAP seminar. Despite the large expansion and program changes, CUNY's internal analyses find that the three-year graduation rates of students in ASAP remain high. In fact, CUNY's internal analyses show that the three-year graduation rates are lower for the evaluation cohorts than for all preceding and subsequent cohorts (through the fall 2013 cohort) at the three colleges in the study.
Cost and cost-benefit. While ASAP's effects are large, they must be considered in the context of the program's cost. During the three-year program, we estimated the direct cost of the program offer to be around $4,700 per student per year (see Scrivener et al. 2015 for details), a 54 percent increase over the control group base cost. According to CUNY, these costs have since come down to closer to $3,700 per student per year in fiscal year 2017, and they are expected to drop to $3,400 per student per year in fiscal year 2019, owing to economies of scale and modifications to the program, described above.
To place ASAP's direct cost per student into a broader context, it is useful to consider ASAP's direct costs relative to average expenditures per full-time-equivalent student at various types of degree-granting institutions throughout the United States. The expenditures per full-time-equivalent student at public two-year institutions is about $13,300 per year. In contrast, total expenditures per full-time-equivalent student are around $19,100 at private nonprofit two-year colleges, $39,100 at public four-year colleges, and $50,000 at private nonprofit four-year colleges. 19 Thus, while ASAP's direct program costs represent a substantial increase in spending, when added to the base, expenditures remain lower than at private nonprofit two-year colleges and are less than half of those of four-year public or private nonprofit colleges.
One approach to considering whether ASAP is worth the cost is to examine the costs relative to the economic benefits of the program. Levin and Garcia (2013) conducted such cost-benefit analyses from the perspective of taxpayers and students. Their calculations are based on threeyear graduation effect estimates from CUNY's internal evaluation of ASAP (not from our RCT).
Starting from the estimated increases in graduation rates, Levin and Garcia (2013) project and monetize expected future benefits, such as increased tax revenues resulting from potential lifetime labor market returns, reduced public health spending, reduced use of the criminal justice system, and reduced use of public assistance. They find the program to be highly cost-beneficial for taxpayers. They estimate that, after subtracting out ASAP's net cost, the total lifetime net benefits to taxpayers of ASAP are about $46,000 per student higher than the net benefits for the matched comparison group.
Their results are quite stunning, but they cannot be applied directly to the sample presented here because the starting point for the Levin and Garcia (2013) projected benefits is an estimated 30 percentage point effect on three-year graduation rates, which is quite different from the estimated 10 percentage point effect on six-year graduation rates presented here. The difference in estimates arose due to some combination of several factors. First, their analyses were conducted for an earlier cohort of students, at all six community colleges that operated ASAP at that time, and for a sample including students without remedial education needs at the time they entered ASAP. ASAP's true effects may have been different for those cohorts, colleges, and target population. In addition, their benefits projections were calculated using three-year graduation effect estimates derived using propensity score matching, a different time point and identification strategy. Finally, estimation error may account for part of the difference. To consider the net benefit of ASAP for the sample presented on in this paper, we can utilize Levin and Garcia's (2013) estimate of the taxpayer benefit per associate's degree ($205,514 per additional associate degree), Scrivener et al.'s estimate (2015) of the net cost of ASAP ($4,700 per student per year), and the estimated effects on graduation rates presented here. Applying this "back-of-the envelope" analysis to the 18 percentage point estimated effect on three-year graduation rates suggests that the total net benefits of ASAP are around $22,000 per student higher than the net benefits for the control group. Stretching this analysis to the 10 percentage point estimated effect on six-year graduation rates, the total net benefits of ASAP are around $7,000 per student higher than the net benefits for the control group. Applying a 90 percent confidence interval to the estimated effect on six-year graduation rates yields a range of net benefits from negative $6,000 to positive $16,000. This range does not take into account the uncertainty associated with the estimated benefits projections, which would widen the confidence intervals.
20 Levin and Garcia (2013) state that their taxpayer benefit per associate's degree is "conservative" (meaning downward biased), which should increase the net benefits.
In sum, using Levin and Garcia (2013) estimates of the taxpayer benefit per degree suggests that ASAP is cost-beneficial for this sample, though much less so than for the sample examined by Levin and Garcia (2013) . While their analyses find ASAP is an unambiguously low-risk highpayoff investment for taxpayers, our results point in a similar direction, but suggest it is not so unambiguous. The substantial difference between the two estimates highlights the sensitivity of cost-benefit analyses to different samples, analytic approaches, assumptions about projections of future benefits (which we do not probe here), and projection timing. It will be important to see how these analyses might change-or remain steady-with longer-term follow-up. In the future, we hope to estimate ASAP's effects on observed labor market outcomes, rather than projections, which will shed more light on this issue. Importantly, from the student perspective, rather than the taxpayer perspective, Levin and Garcia (2013) find ASAP to be highly cost-beneficial, and we agree without caveat.
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These basic analyses do not account for our estimate that 41 percent of the ASAP sample earned a degree, on average, one year earlier than they would have, which would increase the net benefit somewhat. They also do not account for the fact that Levin and Garcia's (2013) taxpayer benefit was derived for three-year graduation rates for 23-year-olds, rather than six-year graduation rates for 26-year-olds, which would decrease the net benefits somewhat. MDRC will conduct a randomized controlled trial to evaluate Westchester's program. Together, this series of experimental evaluations will inform whether CUNY's lauded program can be implemented in other contexts (with technical assistance from CUNY) and achieve similarly impressive effects.
CUNY ASAP is perhaps the most promising program in higher education to be rigorously evaluated through a randomized experiment. This evaluation shows that with the right combination of long-lasting supports, requirements, and messages, it is possible to dramatically increase graduation rates at community colleges. 
APPENDIX A -Additional Exhibits
